Transient generalized oedema was observed in a patient upon exposure to a hot climate. Oedema disappeared in 5 days. Clinical study during oedema revealed decreased urine volume, high urine osmolality, high urine sodium concentration, increased blood volume, hyponatraemia and hypo-osmolality. The total solute excretion was unchanged. The endogenous creatinine and para-aminohippurate clearances were normal. The findings were suggestive of increased antidiuretic hormone activity, and heat might be responsible.
Introduction
Well recognized clinical disorders due to heat exposure usually include prickly heat, syncope, heat cramp, heat exhaustion and heat stroke. Heat oedema is uncommon and less known. It is transient oedema developing during the early days of exposure to heat which disappears as acclimatization occurs. Although much has been studied in heat acclimatization (Bass et al., 1955; Ladell, 1957; Rowell et al., 1967; Senay, Mitchell and Wyndham, 1976) , very little is known about heat oedema. Cutaneous vasodilatation is believed to be responsible for its development (Maxwell and Kleeman, 1972 Urinalysis showed a specific gravity of 1.038 with normal urinary sediment. The patient was followedup daily in the clinic without any treatment or restriction of activity. The pattern and amount of fluid intake did not differ from usual averaging 2500 ml/24 hr. Oedema disappeared in 5 days after the gradual increase in urine flow.
Clinical study and results
The patient was studied on the second day of oedema on an out-patient basis with normal activity to simulate normal life. Blood volume was determined on the second day of oedema and on the fifth day using 13I-labelled tagged albumin by a standard technique (Veall and Vetter, 1958) . Daily urine collection was made for the measurement of volume, creatinine, osmolality (Uosm) and sodium concentration (UNa). Para-aminohippurate clearance (CPAH) was performed on the third and fifth days by a standard method (Smith, 1957 (Bass et al., 1955; Fletcher et al., 1961; Hellman et al., 1956) . In a recent study of body fluid compartments following heat exposure, the increase in plasma volume has been ascribed to the transfer of interstitial protein and water to intravascular compartments (Senay et al., 1976) . There was no change in total body water, and oedema was not observed.
Although vasodilatation is believed to be responsible for the development of heat oedema (Maxwell and Kleeman, 1972 ), the precise mechanism of oedema is yet unclear. In this patient, transient oedema was observed upon exposure to a hot climate. Hypervolaemia was observed, being in accord with normal physiological response. This was associated with hyponatraemia, hypo-osmolality, decreased urine volume, high urine osmolality and high urine sodium concentration. There was, however, no change in total urine solute excretion as indicated by daily urine sodium excretion and osmolal clearance which remained relatively unchanged throughout the period of study (Table 1) . The findings were consistent with increased tubular reabsorption of water which could be due either to increased ADH activity or increased tubular sensitivity to ADH. There is no known evidence that heat has any effect on tubular response to ADH. Although the plasma level of ADH was not determined it is likely that the patient has increased ADH activity. This increase in ADH activity could be primarily induced in response to relative hypovolaemia secondary to vasodilatation during the early stage of heat acclimatization (Bass et al., 1955 Maxwell and Kleeman, 1972) , and it appears that this effect overcomes the ADH-lowering effect of hypo-osmolality and hypervolaemia. The change is temporary, requiring a few days for adaption.
Perhaps this mechanism may explain delayed response to water load and hyponatraemia in febrile diseases, including malaria (Miller et al., 1967) .
